Petrology, 10" Year, No. 39, Autumn 2019 Document Type: Research Article

Determination and mapping of hydrothermal alteration zones
in exploration Marbin area (North of Zefreh) by remote
sensing, field observations and petrology investigations
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Abstract

In this research, the altered and non-altered zones in Marbin exploration area has been
determined by VNIR and SWIR wavelengths processing of ASTER satellite images and
by False Color composite and band ratio methods. The Marbin exploration area lies in
the Urumieh-Dokhtar magmatic belt. The Marbin index is located in the east of the
Zefreh fault within the central part of the Zefreh pull apart basin. Rhyolite to dacite are
the predominant rock types of the Eocene subvolcanic and volcanic units of the area
under study. The spectral of sericite, epidote, calcite and chlorite minerals in this area
have been recognized using the Spectral angle mapper (SAM). Finally, with
combination of spectral of index minerals in phyllic and propyllitic alteration zones
with field observations, petrograghy and geochemical analysis, the alteration zones map
in Marbin area have been prepared. As a result, the phyllic and the propyllitic alterations
as well as the silicification are index alterations in this area. Based on litho-geochemical
analyses, the high Mo/Cu contents, the occurrence of hydrothermal alterations in
combination with several other evidences, we concluded that the Marbin index can be
introduced as a porphyry deposit with Mo anomaly. This could be indicative of the
potential of this area for the molybdenum mineralization in detailed exploration phase.
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porphyry, Marbin index, Zefreh.
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| Young and low level trraces
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: Hydrothermally altered zone

Mainly dacite, locally rhyodacite and rhyolitic tuff

 SYMBOLS
Foults
= DIN3ges
= Road

—aie) ICP-OES oy, a4 crarylo (ool (Sicw (slddsiges 10 pte $loaic 5 40350 5 soslowoas lassls =) Jgos
PEPM &L b paie ;555 5 ppb &L Mo

Element Code Mo Cu Au Sn Bi Th Sh As Zn Pb Co Y Zr Ag
Z1 45 140 137 3297 24.4 31 1.06 222 54 51 2 4.6 25.6 0.26
z2 53.7 57.9 87.6 4520 19.2 74 1.12 133 2159 59 4 35 19 0.18
Z4 23.9 61 _ _ _ 6.7 0.98 15.5 30 13 1 15 13 0.21
Z9 145 228 _ _ _ 4.9 1.02 9.8 189 33 2 4 5 0.2
Z10 4434 459 124 1775 15 18 1.03 204 230 19 3 5 126 0.2
Z11 681.2 607 57.2 9807 20.5 12 1.20 80 491 15 2 3 57.2 0.8
Z12 8.2 578 _ _ _ 19.9 0.9 6.5 72 7 4 17 8 0.19
Z13 136.1 213 _ _ _ 14.3 1.07 51.5 42 99 2 10 9 0.16
Z15 9.9 534 5 _ _ 8.2 0.89 49 31 7 7 17 15 0.17
Z19 20.3 422 _ _ _ 12.1 1.18 80.7 409 28 9 18 37 0.31
M1 911 334 _ 7 16 4 13 1323 339 329 1 4 35 0.1
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09093 e ¢ izt Yl (AY ppb L)

Max: Sn>Zn > As > Mo > Cu > Pb > Au

Mean: Sn > Zn > Cu > Mo >As >Au >Ph
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